The symmetry of the superconducting order parameter (OP) in the high T c cuprate materials has been a widely debated issue in the last few years. In the recent past, several experiments done on the copper oxide materials [1] [2] [3] [4] [5] [6] [7] , including those of phase sensitive experiments [2] , interference measurements [3] and c-axis Josephson tunneling [4] , gave contrasting or inconclusive results regarding the OP symmetry. While a number of experiments [1, 2, 5] noted signatures of d x 2 −y 2 OP symmetry, others argued in favour of the anisotropic S-wave or more exotic S + ıd wave OP symmetry [3, 4, 6, 7] .
However, recently there has been considerable progress in the angle resolved photoemission spectroscopy (ARPES) measurements [8, 9] , and a consensus seems to be emerging about the OP symmetry [10] in the high T c cuprates.
ARPES can give quantitative estimate of the momentum dependence of the superconducting gap on the Fermi surface (FS) in terms of the spectral function representation of data and a detailed study of the FS is also possible [8, 9] . Due to its high angular as well as energy resolution [6, 9] , it can provide detailed and reliable knowledge about the nodes of the gap on the FS. Shen and coworkers, by ARPES measurements on Bi2212 compounds [5] , found nodes of the superconducting gap on the FS along the 45 o (π, π) direction, suggestive of a d-wave OP symmetry. Ding et. al., by similar measurements [6] on high quality Bi2212 single crystal, showed that the gap on the FS vanishes at two points (per quadrant) symmetrically displaced about the 45 o direction, consistent with an anisotropic S-wave (S xy ) symmetry. However, reanalysis of their data revealed that the two node gap was an artifact of the superstructure producing "ghost" bands [11] .
In this light, the ARPES measurements on several Bi2212 samples were redone by Ding et. al. using dense sampling of the Brillouin zone (BZ) in the vicinity of the FS [9] . The results are now consistent with a |cos(k x ) − cos(k y )| type gap function implying a d x 2 −y 2 OP symmetry.
In order to interpret the two node gap data [6] , a phenomenological BCS like lattice model in two dimension was introduced [12] and mean field (MF) analysis of the instabil- 
and hopping matrix elements. Quasiparticle dispersion ǫ k incorporates flat dispersion around (0, π) and (π, 0) points which results van Hove singularity (vHS) in the single particle density of states (DOS).
The mean field analysis of the model [12] found strong instabilities for the d x 2 −y 2 and S xy OPs which can best exploit the large single particle DOS just below the FS. Ratio of the interaction parameters V 1 /V 2 determines the relative stability of these two states.
Further extension of the mean field work, to include strong fluctuations present in the quasi two dimensional cuprate materials, was carried out and results were reported in a previous communication [13] .
In this paper, we reanalyse the phenomenological model, including order parameter phase fluctuations, in view of the conclusive finding of a d x 2 −y 2 OP symmetry by the ARPES measurements on Bi2212 [5, 9] . We first calculate a Kosterlitz-Thouless (KT) transition temperature T Within the standard BCS approximation, the Hamiltonian of Eq.(1) yields the gap equation
where the quasiparticle energy is
. An expansion of the order parameter
gives the linearized gap equation
where 
We work here with the unitsh = c = 1, but explicitly write them whenever necessary.
The electron current operatorĵ x ( R i ) consists of the usual paramagnetic and diamagnetic terms [14] . To linear order in A x ,ĵ x ( R i ) is obtained by differentiating H 0 with
In Eq.(4), the paramagnetic term does not involve A x and is the electron velocity operator. The diamagnetic term is linear in A x and stems from the Meissner screening of the condensate. Average value of the diamagnetic current density is obtained as
where the represents an average in the mean field superconducting state. In a London like relation j x ( q) ∝ −ρ s A x ( q), the diamagnetic contribution to the phase stiff-
, the mean electronic kinetic energy along the x-direction [15] . The average in the lattice model turns out to be c † k,σ
, unlike the continuum case where ρ
is the Fermi function).
Contribution of the paramagnetic part is evaluated using linear response theory. In the long wavelength limit, the paramagnetic current is found to be
where
. Taking the contributions from diamagnetic and paramagnetic parts, from Eqs. (5) and (6), we obtain the expression for superfluid phase stiffness
It should me mentioned here that, we work in a transverse gauge and vertex corrections required to get a gauge invariant current [14] have not been included.
Above expression for ρ s involves linearized BCS gaps. In the inset of . In Fig.1 the intersecting point of a ρ s curve with the KT straight line (emerging from the origin) gives T KT c
< T
those from mean field calculations, can be found in Ref. [13] .
To determine the optimal model parameters, one must also consider the phase boundary between A 1 and d xy states and find out the region where A 1 solution is not stable.
In Fig.3 , we plot such phase boundaries in the (−V 2 , V 0 ) plane for different values of 
